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Abstract 

Sedgley CM, Wagner R. Orthograde retreatment and apexification after unsuccessful endodontic treat- 
ment, retreatment and apicectomy. International Endodontic Journal, 36 , 780-786, 2003. 

Aim To describe a case where a second orthograde retreatment was successful in the 
management of an infected mandibular right first molar that previously had received 
both orthograde and retrograde treatments. 

Summary Periapical surgery is unlikely to be successful unless the root canal system has 
been adequately debrided and sealed. A case is described where orthograde endodontic 
treatment, retreatment and apicectomy were unsuccessful in the management of an infected 
mandibular right first molar. The periapical radiolucency eventually disappeared following a 
second orthograde retreatment. The second retreatment included 12 months of intracanal 
calcium hydroxide placement to promote apexification, thus allowing subsequent controlled 
obturation with gutta percha and AH26. At a 5-year review following completion of treatment, 
the tooth remained asymptomatic and was in normal function. 

Key learning points 

• Orthograde retreatment is a treatment option to manage refractory lesions in teeth that 
have previously received endodontic treatment, retreatment and apicectomy. 

• Orthograde retreatment using long-term intracanal calcium hydroxide can help promote 
root-end closure of a resected apex. 
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Introduction 

Under optimal conditions, success rates of 96 and 74% have been reported following 
orthograde endodontic treatment (Sjogren et al. 1990) and retreatment (Sundqvist et al. 
1 998), respectively. A lower success rate is expected when bacteria are not eliminated from 
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the root canal system prior to obturation, a process made more difficult with single-visit 
treatment (Sjogren et al. 1997), which eliminates the antimicrobial benefits of an inter- 
appointment dressing such as calcium hydroxide. Healing of refractory cases may be 
prevented by bacteria colonizing the root apex and surrounding periapical tissues 
(Happonen et al. 1985, Sundqvist et al. 1998, Nair et al. 1999). With failure of orthograde 
endodontic retreatment, periapical surgery may be indicated (Lovdahl 1992), but without 
elimination of bacteria from the root canal system, complete healing following apical 
surgery is unlikely (Grung et al. 1990, Danin et al. 1999). This report describes a case 
where, following previous failure of orthograde endodontic treatment, retreatment and 
apicectomy, a second orthograde retreatment procedure, using a long-term intracanal 
calcium hydroxide both as an antimicrobial agent and to promote root-end closure of the 
resected apex, was performed, and the periapical radiolucency eventually disappeared. 


Report 

A 48-year-old Caucasian male patient presented complaining of persistent extraoral fistula 
and episodes of intraoral swelling associated with the mandibular right first molar (tooth 46). 
Medical history was noncontributory. A complete coronal coverage with a ceramic-metal 
crown had been provided for tooth 46, 10 years before. Eight years later, the tooth was 
diagnosed with pulpal necrosis, and orthograde endodontic treatment was provided by a 
general dental practitioner (preoperative radiograph, Fig. 1). However, as the mesial canals 
had been overprepared (Fig. 2), the patient attended an endodontist for orthograde 
endodontic retreatment. In a one-appointment procedure, the mesial canals were debrided 
and obturated with gutta percha and sealer (type unknown), and the occlusal access cavity 
made through the crown was restored with amalgam. At the time of retreatment, 6 months 
after the original treatment, a periradicular radiolucency associated with the mesial root 
apex was apparent (Fig. 3). 

Within 10 months of retreatment, right submandibular lymphadenopathy and intraoral 
swelling in the buccal sulcus, adjacent to the mesial root apex of tooth 46, developed. The 
patient attended an oral surgeon, who resected the mesial root apex and cold-burnished the 
exposed apical gutta percha. At a 6-week review, healing was uneventful. However, within 
10 months of surgery, both an intraoral buccal sulcus swelling and extraoral fistula had 
developed, at which time the patient attended for further care. 

On clinical examination, the tooth was slightly tender to percussion and exhibited normal 
mobility. Periodontal health was excellent, and probing depths were normal. Crown 



Figure 1 Preoperative radiograph mandibular right first molar, 27 months before presentation to 
author. 
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Figure 2 Initial endodontic treatment, 26 months before presentation to author. 



Figure 3 Immediate post-retreatment radiograph, 20 months before presentation to author. 

margins appeared intact clinically and radiographically. The margins of the occlusal access 
amalgam restoration placed 20 months previously appeared intact clinically. A radiograph 
showed that there was a periradicular radiolucency associated with the mesial apex of tooth 
46 and that the occlusal amalgam did not extend to the canal orifices (Fig. 4). All surrounding 
mandibular and maxillary teeth were caries-free. An extraoral fistula at the apical level of the 



Figure 4 Ten months postsurgery and at time of presentation to the author. An extraoral fistula and 
nonfluctuant intraoral buccal swelling are present. 
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resected mesial root exiting externally at the border of the mandible and a nonfluctuant 
intraoral buccal swelling adjacent to tooth 46 were evident, although nonpurulent at the 
time of examination. The patient reported taking Penicillin VK when the extraoral fistula 
drained, and had recently completed a course of antibiotics. 

A provisional diagnosis was made of chronic suppurative apical periodontitis, with 
extraoral fistula associated with unsuccessful orthograde and retrograde endodontic 
treatment. The patient was keen to retain the intact crown and avoid a second surgical 
procedure. It was therefore decided to undertake a second orthograde retreatment with the 
aim of first debriding and disinfecting the mesial canals, and then, in the event of a 
favourable tissue response, inducing apexification to allow eventual obturation without 
extrusion of material into the periapical tissues. 

The coronal amalgam and radiolucent resin-like material under the amalgam in the pulp 
chamber were removed to expose the gutta percha. There was no clinical evidence of 
coronal leakage. The gutta percha was debrided from the mesial canals using Gates Glidden 
burs, Hedstroem and K-files with chloroform and 5.25% sodium hypochlorite (Clorox, The 
Clorox Company, Oakland, California, USA) irrigation. The mesial apices were readily patent 
using size 90 files. Following further irrigation with a 15% EDTA solution (with 0.75% 
cetrimide; Largal Ultra, Specialties Septodont, Saint-Maur, France) and 5.25% sodium 
hypochlorite, an intracanal dressing of Ledermix paste (Lederle Pharmaceuticals, Wolfrat- 
shausen, Germany) was placed and sealed coronally with cotton wool pellets, Cavit (ESPE, 
Seefeld, Germany) and intermediate restorative material (IRM, Dentsply Caulk, Milford, DE, 
USA). At a 1-week review, the extraoral fistula was no longer patent and intraoral swelling 
had reduced considerably. Retreatment of the distal canal as originally planned was 
deferred at this time. After irrigation with 15% EDTA and 5.25% sodium hypochlorite, 
the mesial canals were filled with calcium hydroxide-casein paste (Reogan Rapid, Vivadent, 
Schaan, Germany) using a lentulo spiral paste filler. The access cavity was sealed with zinc 
oxide eugenol cement and amalgam as an interim coronal seal resistant to occlusal forces to 
minimize the possibility of coronal leakage owing to marginal breakdown. 

At a 6-month review, the tooth was asymptomatic, the extraoral fistula had healed and 
there was radiographic evidence of partial bone healing. The mesial canals were irrigated 
with 5.25% sodium hypochlorite and redressed with calcium hydroxide and sealed 
coronally, as previously described. Another 6 months later, there was radiographic evi- 
dence of further bone healing (Fig. 5) and clinical evidence of an apical hard-tissue barrier 
adequate for obturation. The mesial canals were irrigated with 15% EDTA and 5.25% 
sodium hypochlorite and obturated with gutta percha and AH26 (Dentsply DeTrey GmbH, 



Figure 5 Twelve months after second orthograde retreatment commenced. The mesial roots have 
intracanal calcium hydroxide in place. 
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Figure 6 Three-year review. 



Konstanz, Germany) using lateral condensation. The access cavity and coronal 3 mm of all 
canals were restored with a bonding agent (Resinomer; Bisco, Inc, Schaumberg, IL, USA) 
and amalgam. At 3-year (Fig. 6) and 5-year (Fig. 7) reviews since obturation, healing was 
evident and the tooth remained asymptomatic and in normal function. The crown had been 
replaced because of suspected mesial marginal leakage. 


Discussion 

This report describes a case where orthograde root canal treatment, retreatment and root 
apex resection were unsuccessful in the treatment of an infected mandibular right first 
molar. The periapical radiolucency eventually disappeared following second orthograde 
retreatment, and the tooth remained functional and asymptomatic 5 years after obturation. 
Placement of intracanal calcium hydroxide for 12 months promoted root-end closure and 
allowed obturation without extrusion of material into the periapical tissues. 

Similarly, Marais (1998) described a maxillary first molar that had received orthograde 
endodontic treatment and apicectomy, but presented with persistent pain a few months 
later. Orthograde retreatment resolved the symptoms, but the author did not provide details 
on the review period and management of the open apex created by the apicectomy. With 
the present case, the difficulty in obtaining apical stops to enable controlled obturation was 
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overcome by long-term placement of calcium hydroxide, known to stimulate calcific 
barriers (Heithersay 1975) and exert an antimicrobial action (Stevens & Grossman 
1983). Alternatively, after interim treatment with an antibacterial agent, mineral trioxide 
aggregate (MTA) could be considered for use as an apical plug, with an advantage being the 
speed at which the treatment can be completed (Giuliani etal. 2002). With the present case, 
another approach could have been preparation of apical stops using larger files, followed by 
obturation. However, preparation of apical stops beyond the existing size 90 was not 
considered an appropriate option for an already structurally compromised tooth. In addition, 
if an apical bevel had been placed during root resection, then enlargement of the canals to 
prepare apical stops could have zipped the root-end orifices, ultimately further complicating 
the obturation procedure. 

The unsuccessful healing outcome despite adoption of an accepted treatment sequence 
(Lovdahl 1992) supports previous reports of the difficulties in adequately debriding and 
disinfecting the root canal system in a single visit without the benefit of interim antibacterial 
dressings (Sjogren etal. 1997). In addition, it is reasonable to suggest that an apicectomy in 
the presence of suppurative apical periodontitis might have a better prognosis in combination 
with root-end debridement and retrofilling rather than cold burnishing of gutta percha alone. 

Retreatment of the distal canal, whilst originally planned, was not undertaken owing to 
the prompt response to mesial root treatment. Six years after commencing treatment, both 
distal and mesial root periradicular tissues appear healthy. The healing response to initial 
debridement of the mesial canals alone was rapid with longstanding symptoms resolving 
within 1 week. Ledermix, the intracanal dressing placed for the initial 1-week period, 
contains steroids and tetracyclines, which may have interfered with the production or 
action of macrophage-derived destructive mediators (Metzger 2000). In addition, the 
combined use of EDTA and sodium hypochlorite has been shown to possess more 
effective antibacterial action than exposure to sodium hypochlorite alone (Bystrom & 
Sundqvist 1985, Abbott etal. 1991). Interestingly, Molander et al. (1998) reported that 
bacterial growth from samples taken from the canals of root-filled teeth with apical 
periodontitis undergoing retreatment was significantly inhibited when chloroform was 
used to dissolve gutta percha. 

At the time of initial presentation to the author, there was no purulent drainage and thus 
no microbiological samples were obtained. However, species identified in refractory 
endodontic lesions include Actinomyces israelii and Arachnid propionica (Happonen et al. 
1985, Sjogren et al. 1988), and intracanal monoinfections of predominately Gram-positive 
organisms have been associated with failed endodontically treated teeth (Sundqvist et al. 
1998), with Enterococcus species being the predominant species recovered (Molander 
etal. 1998, Sundqvist etal. 1998). 

Conclusions 

The present case supports previous reports that periapical surgery is unlikely to be 
successful unless the root canals have been adequately debrided and sealed (Grung 
et al. 1990, Danin et al. 1999). Orthograde retreatment using long-term intracanal calcium 
hydroxide both as an antimicrobial agent and to promote apexification of a resected apex 
could be considered as a treatment option for refractory lesions in teeth that have under- 
gone apicectomy. 


Disclaimer 

Whilst this article has been subjected to Editorial review, the opinions expressed, unless 
specifically indicated, are those of the author. The views expressed do not necessarily 
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represent best practice, or the views of the IEJ Editorial Board, or of its affiliated Specialist 
Societies. 
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